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ABSTRAK  
SOSIO-DEMOGRAFI DAN CIRI-CIRI KLINIKAL PESAKIT DEMAM SAWAN 
KOMPLEKS DAN HUBUNGKAITNYA DENGAN KEPUTUSAN 
ELEKTROENSEFALOGRAFI YANG TIDAK NORMAL 
 
Pengenalan: Demam sawan merupakan sejenis sawan yang lazim berlaku kepada kanak-
kanak. Buat masa ini, ujian elektroensefalografi (EEG) tidak perlu dilakukan dikalangan 
pesakit demam sawan ringkas. Namun keperluan melakukan ujian EEG dikalangan 
pesakit demam sawan kompleks masih belum jelas. Disebabkan risiko yang tinggi untuk 
mendapat penyakit epilepsi selepas ini, maka kajian ini dibuat untuk menyiasat taburan 
sosio-demografi dan ciri-ciri klinikal dikalangan pesakit demam sawan kompleks serta 
hubungkaitnya dengan keputusan ujian EEG yang tidak normal.  
 
Metodologi: Kesemua ujian EEG yang telah dilakukan dikalangan pesakit demam sawan 
di Hospital Universiti Sains Malaysia sebelum ini dikaji (Januari 2005 sehingga 
December 2015). Pesakit yang memenuhi kriteria demam sawan kompleks sahaja dipilih 
untuk kajian ini. Hubungkait antara sosio-demografi dan ciri-ciri klinikal dengan 
keputusan EEG yang tidak normal dianalisa.  
 
Keputusan: Seramai 77 pesakit dipilih untuk kajian ini. Empat belas pesakit (18.2%) 
menunjukkan keputusan EEG yang tidak normal. Purata umur pesakit adalah 
34.36±26.28 bulan, 46 orang adalah kanak-kanak lelaki (59.7%), 31 orang adalah kanak-
kanak perempuan (40.3%) dan hampir kesemuanya berbangsa Melayu (96.1%). Kesemua 
vi 
 
pesakit mempunyai fungsi neurologi yang normal selepas berlakunya sawan. Dengan 
menggunakan analisis multivariate, kekerapan sawan melebihi 2 kali dalam masa 24 jam 
mempunyai hubungkait yang signifikan terhadap keputusan EEG yang tidak normal jika 
dibandingkan kekerapan sawan hanya sekali. (AOR 4.01, 95% CI 1.02-15.59, p=0.046). 
 
Kesimpulan: Kekerapan sawan melebihi 2 kali dalam masa 24 jam merupakan faktor 
yang penting dalam mengjangkakan keputusan EEG yang tidak normal dan sepatutnya 
dijadiakan indikasi untuk ujian EEG dikalangan pesakit demam sawan kompleks. 
Kumpulan pesakit ini memerlukan rawatan dan pemantauan susulan untuk kemungkinan 
sawan tersebut berulang ataupun mengidap penyakit epilepsi selepas ini. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ABSTRACT 
vii 
 
SOCIO-DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF COMPLEX 
FEBRILE SEIZURE AND ITS ASSOCIATION WITH ABNORMAL 
ELECTROENCEPHALOGRAPHY 
 
Introduction: Febrile seizures were the commonest convulsive event during childhood. 
Currently there is no role of electroencephalography (EEG) study in simple febrile 
seizure. The precise role of EEG in evaluation of patients with complex febrile seizures 
(CFS) has not been established. In view of increased risk of future epilepsy in these 
patients, this study determines and to investigate the socio-demographic and clinical 
characteristics of CFS and its associations with an abnormal EEG outcome. 
 
Methods: All available EEG records at Hospital Universiti Sains Malaysia (HUSM) were 
retrospectively reviewed to identify those EEGs performed for the indication of febrile 
seizure (January 2005 to December 2015). From this cohort, those patients fulfilling 
criteria of CFS were selected. The association between socio-demographic, clinical 
characteristic and abnormal EEG was analysed. 
 
Results: A total of 77 patients were selected into the study. Of these, 14 patients (18.2%) 
had abnormal EEG. The mean age was 34.36±26.28 months, 46 were boys (59.7%) and 
31 were girls (40.3%) and most of them were Malay (96.1%). All patients had normal 
neurological assessment post seizure. With multivariate analysis, frequency of seizure 
more than 2 episodes within 24-hour was significantly associated to abnormal EEG as 
compared to one episode of seizure (AOR 4.01, 95% CI 1.02-15.59, p=0.046). 
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Conclusions: The seizure frequency of more than 2 episodes within 24-hour was an 
important predictor of abnormal EEG and should be an indication for EEG study among 
CFS patients. This group of patients warrant for further follow-up and monitoring for 
recurrence of seizure or epilepsy later.  
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1.1    INTRODUCTION 
 
Febrile seizures are the most common type of convulsive event in childhood of less than 
5 years old with an incidence of 2-5%.1-4 Generally it has an excellent prognosis but may 
also signify a serious underlying acute infectious disease such as sepsis or bacterial 
meningitis. A febrile seizure is defined as a seizure occurring between 3 month and 6 
years of age, accompanied by fever, in which there was no evidence of intracranial 
pathology or metabolic derangement.4-6 
A simple febrile seizure is usually associated with a core temperature that increases 
rapidly to 39°C or greater.5 The seizure is usually generalized, tonic clonic and last a 
few seconds to 15 minute and is followed by brief post-ictal drowsiness. Complex 
febrile seizures (CFS) are depending on duration (more than 15 minutes), presence of 
focal features during onset or evolution, and more than one episode of seizure during 
febrile episode or recurrence within twenty four hour and/or with residual neurological 
deficit post-ictal.5,6  
Approximately 30-50% of children have recurrent seizures with later episodes fever and 
small minorities have numerous recurrent seizures.5 Although children with simple 
febrile seizures are at no greater risk of later epilepsy than the general population, some 
factors are associated with increased risk. These include CFS, positive family history of 
epilepsy, and initial febrile seizure before 9 month of age, delayed developmental 
milestones, or pre-existing neurologic disorder.5-9 The incidence of epilepsy is 
approximately 9% when several risk factor present, compared with an incidence of 1% 
in children who have febrile convulsions and no risk factor.6 
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Epilepsy is a neurological condition characterized by recurrent unprovoked epileptic 
seizures. An epileptic seizure is the clinical manifestation of an abnormal and excessive 
discharge of a set of neurons in the brain. An epileptic syndrome is a complex of sign 
and symptoms that define a unique epilepsy condition. Syndromes are classified on the 
basis of seizure type, clinical context electroencephalography (EEG) feature and 
neuroimaging.5-6 
Currently there is no role of EEG in simple febrile seizure. However the precise role of 
EEG in evaluation of patients with CFS has not been established. In view of the 
increased risk of epilepsy in this group (4.1%),2 it is not uncommon for both 
paediatricians and specialists to recommend EEGs on these patients. The Paediatric 
Protocols for Malaysian Hospital Third Edition stated that EEG is not indicated even if 
multiple recurrences febrile seizure or CFS.5 The American Academy of Paediatrics 
Practice Parameter on Febrile Seizures states that EEG should not be part of routine 
investigation after simple febrile seizure in neurologically normal children due to its 
lack of ability in predicting recurrence risk or future epilepsy.6,7 
Charuta Joshi et al., 2005 conducted study to assess utility of clinical variable at 
presentation in predicting the likelihood of an abnormal EEG. All EEG requisitions 
were retrospectively reviewed to identify those EEGs performed for the indication of 
seizure with fever over an 11 year period (1990-2001) and meet the criteria for CFS.12 
The relationship between clinical variables like age, timing of EEG since onset of CFS, 
family history of seizures, neurological assessment and EEG abnormalities was 
analysed.12 One hundred and seventy five children were included in the study.8 The 
mean age was 17.31 month and 39.43% had EEG abnormalities.12 Factors predictive of 
abnormal EEGs in children with CFS were; age >3 years (70.6%) EEGs performed 
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within 7 days (59.1%) and an abnormal neurological exam (73.3%).12 A history of 
febrile seizures was more likely to be associated with a normal EEG (88%).12 
In retrospective review by Maytal et al., 2000 found that, 33 patients with CFS mean 
age 17.8 months and neurologically normal children had a normal EEG report within 1 
week. These finding showed practiced of EEG in neurologically normal children with 
CFS was not substantiated. However an abnormal bedside neurological examination in 
children with CFS is a predictive variable of likelihood of an abnormal EEG finding.12  
Yucel et al., 2004 reported abnormal EEG in 71 from 159 (44.6%) children who had 
been treated for CFS. This retrospective review done over 7 years and 51 children 
(32%) were diagnosed with epilepsy during follow up the children within 6 month to 7 
years. Detection of epileptic discharges is unusual within the first postictal week and it 
also difficult in patient aged less than 3 years.15 Half of children with focal seizure 
showed abnormal epileptiform EEG as compared to 24.4% in generalized seizure. 
Millichap et al., 1960 reported EEG abnormalities in 36% of patients whose seizures 
lasted more than 20 minutes, in comparison to just 10% abnormalities in those children 
whose seizures were less than 20 minutes (p<0.05).18 All the EEGs were studied at least 
seven days after the febrile seizure. 
A review of published literature suggests that between 2 and 86% of EEGs are 
abnormal after febrile seizures.13 This wide variation can be attributed to differences in 
criteria used in subject selection by different authors, varying definitions of EEG 
abnormalities, and relationship of age, maturity, and timing since ictus to EEG 
findings.13,14  
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The purpose of this study was to determine and to investigate the socio-demographic 
and clinical characteristics of CFS and its associations with abnormal EEG result. This 
finding can be used to screen CFS patients for whom an EEG should be considered. 
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2.1 General Objective 
1) To evaluate the socio-demographic and clinical characteristics of CFS cases 
and its association with abnormal EEG 
2.2 Specific Objectives 
1) To determine the socio-demographic and clinical characteristics in cases of 
CFS at HUSM 
2) To determine the association between socio-demographic and clinical 
characteristics with an abnormal EEG result in cases with CFS at HUSM 
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3.2 ABSTRACT 
 
Introduction: Febrile seizures were the commonest convulsive event during childhood. 
Currently there is no role of electroencephalography (EEG) study in simple febrile 
seizure. The precise role of EEG in evaluation of patients with complex febrile seizures 
(CFS) has not been established. In view of increased risk of future epilepsy in these 
patients, this study determines and to investigate the socio-demographic and clinical 
characteristics of CFS and its associations with an abnormal EEG outcome.     
Methods: All available EEG records at Hospital Universiti Sains Malaysia (HUSM) 
were retrospectively reviewed to identify those EEGs performed for the indication of 
febrile seizure (January 2005 to December 2015). From this cohort, those patients 
fulfilling criteria of CFS were selected. The association between socio-demographic, 
clinical characteristic and abnormal EEG was analysed. Results: A total of 77 patients 
were selected into the study. Of these, 14 patients (18.2%) had abnormal EEG. The 
mean age was 34.36±26.28 months, 46 were boys (59.7%) and 31 were girls (40.3%) 
and most of them were Malay (96.1%). All patients had normal neurological assessment 
post seizure. With multivariate analysis, frequency of seizure more than 2 episodes 
within 24-hour was significantly associated to abnormal EEG as compared to one 
episode of seizure (AOR 4.01, 95% CI 1.02-15.59, p=0.046). Conclusions: The seizure 
frequency of more than 2 episodes within 24-hour was an important predictor of 
abnormal EEG and should be an indication for EEG study among CFS patients. This 
group of patients warrant for further follow-up and monitoring for recurrence of seizure 
or epilepsy later.  
Keywords: Complex febrile seizure, electroencephalography, epilepsy, febrile seizure 
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3.3 INTRODUCTION 
Febrile seizures are the most common type of convulsive event in childhood of less than 
5 years old with an incidence of 2-5%.1-4 Generally it has an excellent prognosis but may 
also signify a serious underlying acute infectious disease such as sepsis or bacterial 
meningitis. A febrile seizure is defined as a seizure occurring between 3 month and 6 
years of age, accompanied by fever, in which there was no evidence of intracranial 
pathology or metabolic derangement.4-6 
A simple febrile seizure is usually associated with a core temperature that increases 
rapidly to 39°C or greater.5 The seizure is usually generalized, tonic clonic and last a 
few seconds to 15 minute and is followed by brief post-ictal drowsiness. Complex 
febrile seizures (CFS) are depending on duration (more than 15 minutes), presence of 
focal features during onset or evolution, and more than one episode of seizure during 
febrile episode or recurrence within twenty four hour and/or with residual neurological 
deficit post-ictal.5,6  
Approximately 30-50% of children have recurrent seizures with later episodes fever and 
small minorities have numerous recurrent seizures.5 Although children with simple 
febrile seizures are at no greater risk of later epilepsy than the general population, some 
factors are associated with increased risk. These include CFS, positive family history of 
epilepsy, and initial febrile seizure before 9 month of age, delayed developmental 
milestones, or pre-existing neurologic disorder.5-9 The incidence of epilepsy is 
approximately 9% when several risk factor present, compared with an incidence of 1% 
in children who have febrile convulsions and no risk factor.6 
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Epilepsy is a neurological condition characterized by recurrent unprovoked epileptic 
seizures. An epileptic seizure is the clinical manifestation of an abnormal and excessive 
discharge of a set of neurons in the brain. An epileptic syndrome is a complex of sign 
and symptoms that define a unique epilepsy condition. Syndromes are classified on the 
basis of seizure type, clinical context electroencephalography (EEG) feature and 
neuroimaging.5-6 
Currently there is no role of EEG in simple febrile seizure. However the precise role of 
EEG in evaluation of patients with CFS has not been established. In view of the 
increased risk of epilepsy in this group (4.1%),2 it is not uncommon for both 
paediatricians and specialists to recommend EEGs on these patients. The Paediatric 
Protocols for Malaysian Hospital Third Edition stated that EEG is not indicated even if 
multiple recurrences febrile seizure or CFS.5 The American Academy of Paediatrics 
Practice Parameter on Febrile Seizures states that EEG should not be part of routine 
investigation after simple febrile seizure in neurologically normal children due to its 
lack of ability in predicting recurrence risk or future epilepsy.6,7 
Charuta Joshi et al., 2005 conducted study to assess utility of clinical variable at 
presentation in predicting the likelihood of an abnormal EEG. All EEG requisitions 
were retrospectively reviewed to identify those EEGs performed for the indication of 
seizure with fever over an 11 year period (1990-2001) and meet the criteria for CFS.12 
The relationship between clinical variables like age, timing of EEG since onset of CFS, 
family history of seizures, neurological assessment and EEG abnormalities was 
analysed.12 One hundred and seventy five children were included in the study.8 The 
mean age was 17.31 month and 39.43% had EEG abnormalities.12 Factors predictive of 
abnormal EEGs in children with CFS were; age >3 years (70.6%) EEGs performed 
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within 7 days (59.1%) and an abnormal neurological exam (73.3%).12 A history of 
febrile seizures was more likely to be associated with a normal EEG (88%).12 
In retrospective review by Maytal et al., 2000 found that, 33 patients with CFS mean 
age 17.8 months and neurologically normal children had a normal EEG report within 1 
week. These finding showed practiced of EEG in neurologically normal children with 
CFS was not substantiated. However an abnormal bedside neurological examination in 
children with CFS is a predictive variable of likelihood of an abnormal EEG finding.12  
Yucel et al., 2004 reported abnormal EEG in 71 from 159 (44.6%) children who had 
been treated for CFS. This retrospective review done over 7 years and 51 children 
(32%) were diagnosed with epilepsy during follow up the children within 6 month to 7 
years. Detection of epileptic discharges is unusual within the first postictal week and it 
also difficult in patient aged less than 3 years.15 Half of children with focal seizure 
showed abnormal epileptiform EEG as compared to 24.4% in generalized seizure. 
Millichap et al., 1960 reported EEG abnormalities in 36% of patients whose seizures 
lasted more than 20 minutes, in comparison to just 10% abnormalities in those children 
whose seizures were less than 20 minutes (p<0.05).18 All the EEGs were studied at least 
seven days after the febrile seizure. 
A review of published literature suggests that between 2 and 86% of EEGs are 
abnormal after febrile seizures.13 This wide variation can be attributed to differences in 
criteria used in subject selection by different authors, varying definitions of EEG 
abnormalities, and relationship of age, maturity, and timing since ictus to EEG 
findings.13,14  
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The purpose of this study was to determine and to investigate the socio-demographic 
and clinical characteristics of CFS and its associations with abnormal EEG result. This 
finding can be used to screen CFS patients for whom an EEG should be considered.  
 
3.4 METHODOLOGY 
All available EEG records at Hospital Universiti Sains Malaysia (HUSM) were 
retrospectively reviewed to identify those EEGs performed for the indication of febrile 
seizure (January 2005 to December 2015). In this study febrile seizure is defined as 
seizures occurring between three months and six years of age, accompanied by fever, in 
which there was no evidence of intracranial pathology or metabolic derangement.5,6 
When more than one EEG had been performed, only the initial record was evaluated. 
From this cohort those patients fulfilling criteria of CFS (focal, duration of greater than 
15 minutes or more than one seizure episodes in a 24-hour period)5,6 were selected in the 
current study.                                                                                                                     
CFS are depending on duration (more than 15 minutes), presence of focal features 
during onset or evolution, and more than one seizure during febrile episode or 
recurrence within twenty four hours and/or with residual neurological deficit post-
ictal.5,6 Hospital medical records of the patients were reviewed to confirm the inclusion 
criteria and the diagnosis of CFS. Patients with an episode of afebrile seizure and 
evidence of developmental delay or neurological impairment prior to the CFS episode 
were excluded from this study.                                                                                            
Details such as socio-demographic data, timing of first EEG done, age at the time of 
seizure, neurological assessment, duration of seizure, frequency of seizure within 24-
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hour, seizure type, family history of epilepsy or febrile seizures and EEG result were 
recorded . EEG patterns were categorized as normal or abnormal on the basis of 
presence of interictal epileptiform activity (sharp waves, spikes, and/or spike wave 
complexes) and or abnormality in the background rhythms (slow waves, focal and/or 
generalized).12 The EEG records included awake and sleep states and had been analysed 
by paediatric neurologist in HUSM.                                                                                 
The Human Research Ethics Committee Universiti Sains Malaysia approved this study 
(USM/JEPeM/15030103). The Director of HUSM gave permission to review the EEG 
and medical records. All data were managed and analysed by IBM SPSS version 21.0. 
The continuous variable will be described as mean and standard deviation. Categorical 
variables will be described in frequency and percentage. For Univariate Analysis, 
Simple Logistic Regression method was used to determine the association factors of 
abnormal EEG in CFS. Factors with p<0.250 were incorporated into Multiple Logistic 
Regression analysis. A p≤0.050 was considered as statistically significant for all 
statistical analyses in this study and will be applied to determine the association 
between socio-demographic and clinical characteristics of CFS with an abnormal EEG 
result. 
 
3.5 RESULTS 
Seventy seven patients had been coded with a diagnosis of CFS to be included in our 
analysis. The socio-demographic and clinical characteristics of the patients were shown 
in Table 1. The mean age was 34.36±26.28 months and the majority of them (n=46, 
59.7%) were younger or equal 36 months. Forty six patients (59.7%) were boys. Most 
of them were Malay (n=74, 96.1%) and only 3 patients (3.9%) were Chinese. 
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Pertaining to clinical characteristics, almost all patients presented with generalized 
seizure (n= 76, 98.7%) and only 1 patient (1.3%) had focal seizure. The mean duration 
of seizure were 11.74±11.35 minutes, with the majority of them (n=61, 79.2%) had 
seizure less than 20 minutes duration. All of the patients had normal neurological 
assessment post seizure. Thirty two patients (41.6%) had only one episode of seizure 
within a 24-hour period, 23 patients (29.9%) had two episodes of seizure and 22 
patients (28.5%) had more than two episodes of seizure. Among patients with family 
history of seizure (n=40, 52%), 34 patients (44.2%) for family history of febrile seizure 
and 6 patients (7.8%) for family history of epilepsy. 
Timing of EEG records were divided into either done within 7 days from onset of 
seizure (n=40, 51.9%) or after 7 days (n=37, 48.1%). The mean time for EEG study in 
CFS patients were 32.64±51.05 days. Out of the 77 patients, 14 patients (18.2%) were 
classified as having abnormal EEG records. The distribution of socio-demographic and 
clinical characteristics according to the EEG results is shown in Table 2.                          
Using univariate analysis, socio-demographic and clinical characteristics of CFS 
patients that were significantly associated with abnormal EEG findings were frequency 
of seizure within 24-hour and presence of family history of seizure (Table 3). Frequency 
of seizure more than two episodes within 24-hour had 4.00 times the odds of having 
abnormal EEG than one episode of seizure (95% CI 1.03-15.6, p=0.046). Presence of 
family history of epilepsy has 4.12 times the odds of having abnormal EEG than no 
family history seizure (95% CI 0.56-30.16, p=0.163). Presence of family history of 
febrile seizure has 2.53 times the odds of having abnormal EEG than no family history 
of seizure (95% CI 0.69-9.37, p=0.162).                                                                                   
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On multivariate analysis, the seizure frequency of more than two episodes within 24-
hour remained the only clinical characteristic that was significantly associated with 
abnormal EEG in CFS patients (AOR 4.01, 95% CI 1.02-15.59, p=0.046). 
 
3.6 DISCUSSION 
There was a wide range of abnormal EEG rate after febrile seizures reported in previous 
literatures ranging from 2 to 86%.15 This variation can be explained by difference in 
inclusion criteria by different authors, varying definitions and subdivision of EEG 
abnormalities, and relationship of age, maturity, and time to EEG recording post 
seizure.8 CFS is associated with increased risk of future epilepsy and EEG is frequently 
studied in some centers.12                                                                                                      
Our study is the first to specifically examine the association of socio-demographic and 
clinical characteristics CFS patients among Malaysian population on the EEG outcome. 
After reviewing patient data of all EEG record in HUSM from January 2005 till 
December 2015, 77 patients fulfilled the criteria for CFS and were included in this 
study. The limited number of sample was due to uncommon practice of EEG to be 
studied in CFS in our setting. EEG study is not specified currently in Malaysian 
Paediatric Protocol Third edition.5                                                                                             
To simplify the definition of EEG outcome, we categorized it into normal or abnormal 
base on final impression made by paediatric neurologist. Our results showed that 14 
patients (18.2%) had abnormal EEG and this was low as compared to previous literature 
by Joshi et al., 2005 (39.43%) and Yucel et al., 2004 (44.65%).12,15 This could be due to 
variation definition of abnormal EEG by other authors.16,17 Yucel et al., 2004 categorized 
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normal or abnormal EEG based on abnormality in the background rhythms (slow 
waves, focal and / or generalized), and / or the presence of interictal epileptiform 
activity (sharp wave, spikes, and / or spike waves complexes) or both.11 Other authors 
did not confine their definition of paroxysmal activity to spike, or spike waves, and also 
included phantom spike wave and high voltage slow wave bursts.13,14,18                                                               
Age of the child at the time of the first CFS presentation had no influence towards EEG 
findings. In contrast to previous literature, there was no significant difference between 
age group of above 36 months and below 36 months towards EEG abnormality.12,19  
However the mean age of abnormal EEG group was slightly higher (36.36±27.68 
months) than of normal EEG group (33.92±26.16 months). This finding was 
comparable to previous study which found that there was a linear trend for the detection 
of higher rates of abnormal EEG records with increasing of age.10,20-22                                              
This study showed a predominance of boy compared to girl and Malay compared to 
other races. This is an agreement with epidemiology study of febrile seizure in Malaysia 
done by Department of Paediatrics, Faculty of Medicine, Universiti Kebangsaan 
Malaysia in 1994.23 Male gender is found to be one of the risk factor for recurrence of 
febrile seizures6,24 but our study shown that gender and race were not significant 
predictors of abnormal EEG. No previous study was found specifically discussed 
association of these variables with EEG abnormality.                                                     
Multiple seizure within 24-hour of CFS had high risk for the development of epilepsy.15 
30.2% of 159 patients had multiple seizure and later 29.2% develop epilepsy within 7 
years.11 Annegers et al., 1987 stated that it was the most common features of  
unprovoked seizures after CFS.25  In our study, we found that seizure occurring more 
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than two episodes within 24-hour from the onset of CFS had 4.01 times the odds of 
having abnormal EEG as compared to one episode of seizure only (AOR 4.01, 95% CI 
1.02-15.59, p=0.046). This was the only variable that had significant association with 
abnormal EEG after multivariate analysis. Scarring of brain tissue after multiple 
seizures might be the cause of abnormal EEG in CFS cases and will develop epilepsy 
later.26 
Family history of epilepsy had 4.12 times odd to had abnormal EEG (OR 4.12 95% CI 
0.56-30.16, p=0.163) as compared to no family history of seizure. However this data 
was not significant after multivariate analysis. It is possible that small numbers of 
patient with family history of epilepsy (n=6) in our study diluted the effect on 
multivariate analysis. Even though this finding was in agreement with Joshi et al., 2005, 
other literature found  that a family history of epilepsy and complex febrile seizure has 
been associated two to five fold increases risk of epilepsy.4,27 In febrile convulsion with 
several risk factors for epilepsy, the incidence of epilepsy is approximately 9% when 
compared with an incidence of 1% in children who have febrile convulsions and no risk 
factor.5 Risk factors for occurrence of subsequent epilepsy are neurodevelopmental 
abnormalities, focal CFS, family history of epilepsy, fever  less than one hour before 
febrile seizure, CFS, recurrent febrile seizures and simple febrile seizure.6,24 Thus family 
history of epilepsy remained clinical relevance and merits a further evaluation either by 
doing EEG or close follow up in the clinic.                                                                                 
With regards to the timing of EEG post seizure either done within 7 days or later, our 
study justified that it is not an important variable in determining the presence of 
abnormal EEG (OR 0.91 95% CI 0.28-2.90, p = 0.872). It is rare the abnormal EEG to 
be reported within 7 days of febrile convulsion however slowing wave is found to be 
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more in early post seizure.13,21 No EEG  abnormalities seen in 33 neurologically normal 
patients who did EEG within 7 days postictal9 and only 22.5% of abnormal EEGs were  
reported within 6 days of onset complex febrile seizure.15 However early timing EEG 
within 7 days was shown to be significant variables by Joshi et al., 2005 These 
contradicting findings may be attributed by variation definition of abnormal EEG 
itself,15-17 effect of viral infections,28 or transient changes that being observed in EEGs 
between 3 to 8 days after febrile seizure.29                                                                                                              
Other important clinical characteristic that was strongly associated with abnormal EEG 
in previous literature was abnormal neurological assessment post seizure.12 However 
from our study all patients had normal neurological assessment hence further analysis 
were not carried out. Seizure type and duration of seizure remained not significant to 
predict abnormal EEG and this was similar with previous study.12 
This study followed the usual methodological of retrospective case study. But taking 
into account of small sample size and detailed EEGs findings were not evaluated, we 
believed that this study was not sufficiently robust as compared to previous study. 12,13,15 
Furthermore it’s still limited to correlate the abnormal EEG and the risks of epilepsy 
later. Prospective series with larger sample size and follow-up are required to ascertain 
whether abnormal EEG is associated with later development of epilepsy.30 
 
3.7 CONCLUSIONS 
Among CFS cases, frequency of seizure more than two episodes within 24-hour was 
significantly influence the likelihood of abnormal EEG.  
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3.9 TABLES AND FIGURES 
Table 1. Socio-demographic and clinical characteristics of CFS patients (n=77)  
Variable n (%) Mean ±SD 
 
Socio Demographic 
 
Age (month) 
     ≤36 month  
     ˃36 month    
Gender  
     Boy 
     Girl  
Race 
     Malay  
     Chinese  
 
Clinical Characteristics 
 
Timing of EEG (days) 
    ≤ 7 days 
    ˃ 7 days 
Duration of Seizure (minutes) 
    ˂ 20 minutes 
    ≥ 20 minutes 
Neurological Assessment 
     Normal 
     Abnormal 
Family History of Seizure 
     No 
     Febrile Seizure 
     Epilepsy 
Seizure Type 
     Generalized Seizure 
     Focal Seizure 
Frequency of Seizure in 24-Hour 
     One 
     Two 
     More than two  
 
 
 
 
46 (59.7) 
31 (40.3) 
 
46 (59.7) 
31 (40.3) 
 
74 (96.1) 
3 (3.9) 
 
 
 
 
40 (51.9) 
37 (48.1) 
 
61 (79.2) 
16 (20.8) 
 
77(100) 
0 (0) 
 
37 (48.0) 
34 (44.2) 
6 (7.8) 
 
76 (98.7) 
1 (1.3) 
 
32 (41.6) 
23 (29.9) 
22 (28.5) 
 
 
 
34.36±26.28 
 
 
 
 
 
 
 
 
 
 
 
32.64±51.05 
 
 
11.74±11.35 
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Table 2. Distribution of socio-demographic and clinical characteristics of CFS patients 
according to EEG outcome 
Variables 
 
 
Abnormal EEG, n=14 
 
       n(%)          Mean ± SD 
Normal EEG, n=63 
 
     n(%)          Mean ± SD 
Demographic 
 
Age (month) 
    ≤ 36 month 
    ˃ 36 month 
Gender 
     Boy 
     Girl 
Race 
     Malay 
     Chinese 
 
Clinical Characteristics 
                                                               
Timing of EEG (days) 
    ≤ 7 days 
    ˃ 7 days 
Duration of Seizure 
(minutes)  
    ˂ 20 minutes  
    ≥ 20 minutes  
Neurological Assessment 
     Normal  
     Abnormal  
Family History of Seizure 
     No 
     Febrile Seizure  
     Epilepsy  
Seizure Type 
     Generalized Seizure  
     Focal Seizure 
Frequency of Seizure in 
24-Hour 
     One 
     Two 
     More than two 
 
 
 
8 (17.4) 
6 (19.4) 
 
9 (19.6) 
5 (16.1) 
 
13 (17.6) 
1 (33.3) 
 
 
 
7 (17.5) 
7 (18.9) 
 
 
12 (19.7) 
2 (12.5) 
 
14 (18.2) 
0 (0) 
 
4 (10.8) 
8 (23.5) 
2 (33.3) 
 
14 (18.4) 
0 (0) 
 
 
4 (12.5) 
2 (8.7) 
8 (36.4) 
 
 
 
36.36±27.68 
 
 
 
 
 
 
 
 
 
 
 
37.71±61.98 
 
 
9.79±12.90 
 
 
 
 
38 (82.6) 
25 (80.6) 
 
37 (80.4) 
26 (83.9) 
 
61 (82.4) 
2 (66.7) 
 
 
 
 
33 (82.5) 
30 (81.1) 
 
 
49 (80.3) 
14 (87.5) 
 
63 (81.8) 
0 (0) 
 
33 (89.2) 
26 (76.5) 
4 (66.7) 
 
62 (81.6) 
1 (100) 
 
 
28 (87.5) 
21 (91.3) 
14 (63.6 ) 
 
 
33.92±26.16 
 
 
 
 
 
 
 
 
 
 
 
31.51±48.79 
 
 
12.17±11.04 
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Table 3. Univariate analysis of variables in CFS patients and abnormal EEG outcome. 
Variables Crude ORa 
(95% CI) 
Wald statisticsa 
(df) 
p-valuea 
 
Age (month) 
    ≤ 36 month 
    ˃ 36 month  
 
 
1.00 
1.14(0.35-3.68) 
 
 
0.048(1) 
 
 
0.827 
Gender  
    Boy  
    Girl  
 
 
1.00 
0.74(0.22-2.46) 
 
 
0.240(1) 
 
 
 
0.625 
Race  
    Chinese 
    Malay  
  
 
1.00 
0.43(0.04-5.06) 
 
 
0.456(1) 
 
 
0.499 
Timing of EEG  
    ˃ 7 days 
     ≤ 7 days  
 
 
1.00 
0.91(0.28-2.90) 
 
 
0.026(1) 
 
 
0.872 
Duration of Seizure 
    ˂ 20 minutes  
    ≥ 20 minutes  
 
 
1.00 
1.71(0.34-8.58) 
 
 
0.430(1) 
 
 
0.512 
Family History of Seizure 
    No  
    Febrile Seizure 
    Epilepsy  
     
 
1.00 
2.53(0.69-9.37) 
4.12(0.56-30.16) 
 
 
 
1.956(1) 
1.949(1) 
 
 
 
0.162 
0.163 
 
Frequency of Seizure in 24-Hour 
    One 
    Two 
    More than two  
     
 
1.00 
0.67(0.11-3.99) 
4.00(1.03-15.6) 
 
 
0.197(1) 
3.990(1) 
 
 
0.657 
0.046 
a Simple Logistic Regression 
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